Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.013 Å; R factor = 0.044; wR factor = 0.096; data-to-parameter ratio = 8.0.
Experimental
Crystal data Mo K radiation = 0.37 mm À1 T = 293 (2) K 0.25 Â 0.18 Â 0.13 mm
Data collection
Nonius MACH-3 diffractometer Absorption correction: scan (North et al., 1968) T min = 0.923, T max = 0.953 7698 measured reflections 7370 independent reflections 3074 reflections with I > 2(I) R int = 0.052 2 standard reflections frequency: 60 min intensity decay: none Refinement R[F 2 > 2(F 2 )] = 0.044 wR(F 2 ) = 0.096 S = 0.99 7370 reflections 921 parameters 1 restraint H-atom parameters constrained Á max = 0.26 e Å À3 Á min = À0.22 e Å À3 Absolute structure: Flack (1983) , 639 Friedel pairs Flack parameter: 0.05 (7) Table 1 Hydrogen-bond geometry (Å , ). (5S,6S,10R)-10-(2,4-Dichlorophenyl)-14-[(E)-(2,4-dichlorophenyl)methylidene]-3,9-diphenyl-12-[(R)-1-phenylethyl]- 1,4,7-trioxa-2,8,12-triazadispiro[4.0.4 .4]tetradeca-2,8-diene S. Mahalakshmi, R. S. Kumar, S. Perumal, V. Sivakumar and J. Suresh Comment 1,3-Dipolar cycloaddition reactions afford complex heterocycles with multiple stereocentres, which are useful in the construction of many natural products and pharmaceuticals (Kozikowski & Stein, 1982; Curran, 1983; Jager & Muller, 1985; Martin et al., 1989) . 1,3-Dipolar cycloaddition of nitrile oxides to alkenes and α, β -unsaturated carbonyl compounds afford isoxazolines, spiroisoxazolines and dioxazoles (Padwa, 1984; Gothelf & Jorgensen, 1998; Nair et al., 1999) . Isoxazolines exhibit antibacterial, antiplatelet, antiviral and anticonvulsant activities, while compounds incorporating spiroisoxazoline sub-structure have stimulated much interest in medicinal and biological chemistry, and hence the structure determination of these compounds is of paramount importance (Diana et al., 1985; De Amici et al., 1990; Howe & Shelton, 1990; Konig et al., 1990; Lepage et al., 1992; Xue et al., 1998; Kang et al., 2000; Faulkner, 2001) .
The asymmetric unit of the title compound contains two independent molecules (A and B), with almost identical geometry ( Fig.1 and Fig.2 ). The piperidine ring adopts a chair conformation in both molecules. The olefinic double bonds in molecule A and molecule B have an E configuration and the aryl rings are not coplanar with the adjacent olefinic double bond. The dioxazole ring is essentially planar in both molecules and it forms a dihedral angle of 5.1 (5)° with the attached C12-C17 phenyl ring in molecule A and the corresponding angle is 33.0 (4)° in molecule B. The dihydroisoxazole ring adopts an envelope conformation in both molecules. As a result of steric repulsions the C3-C31-C32 bond angle is widened to 128.5 (8)° in molecule A and 128.6 (8)° in B.
Crystal packing reveals that molecules B are linked by C10B-H10D···N2B (Table 1) hydrogen bonds, generating a C(9) chain along the b axis. In addition, weak C-H···π interactions are observed (Table 1) .
Experimental
To a solution of 3,5-bis[(E)-(2,4-dichlorophenyl)methylidene]-1-[(R)-1-phenylethyl]-tetrahydro-4(1H)-pyridinone (0.30 g, 0.58 mmol)in benzene (20 ml), benzohydroximoyl chloride (0.316 g, 2.33 mmol) was added and the mixture stirred at room temperature. A solution of triethylamine (0.235 g, 2.33 mmol) in benzene (5 ml) was added dropwise to the above mixture and the stirring was continued for 10 h. The progress of the reaction was monitored by thin-layer chromatography (TLC) with petrolium ether-ethyl acetate (4:1 v/v) mixture as eluent. After completion of the reaction as evident from TLC, the resulting mixture was filtered to remove the triethylamine hydrochloride, the solvent evaporated in vacuo and the residue subjected to flash column chromatography on silica gel (petrolim ether-ethyl acetate, 10:1). The product was recrystallized from ethanol.
Refinement
H atoms were placed at calculated positions and allowed to ride on their carrier atoms with C-H = 0.93-0.98 Å, and U iso = 1.2U eq (C) for CH 2 and CH groups, and 1.5U eq for CH 3 groups. The absolute configuration expected from the starting reagents was confirmed by the refinement of the Flack (1983) parameter. Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 ) (2) C37B 0.3120 (6) 0.6436 (7) 0.1663 (4) 0.048 (2) C71A 0.3001 (6) 0.0902 (7) 0
0.1961 (7) 0.1077 (7) 0.3899 (4) 0.056 (2) (2) C91A 0.9062 (6) 0.2626 (7) 0.5259 (4) 0.047 (2) C91B 0.4147 (6) 1.0043 (7) 0.0253 (4) 0.045 (2) C92A 0.9181 (7) 0.1753 (8) 0.4907 (4) 0.057 (2) H92A 0.8602 0.1470 0.4624 0.069* C92B 0.4330 (7) 0.9131 (7) −0.0037 (4) 0.054 (2) (7) 0.041 (5) −0.009 (5) 0.016 (4) −0.006 (5) C13A 0.078 (7) 0.084 (8) 0.052 (6) 0.002 (7) 0.032 (6) 0.004 (6) C13B 0.067 (7) 0.069 (9) 0.065 (7) −0.001 (6) 0.020 (6) −0.008 (6) C14A 0.111 (9) 0.073 (9) 0.077 (8) −0.003 (7) 0.037 (7) −0.017 (7) C14B 0.060 (7) 0.091 (9) 0.078 (8) 0.024 (6) 0.019 (6) −0.026 (7) C15A 0.125 (11) 0.090 (10) 0.067 (7) 0.014 (8) 0.050 (8) −0.032 (7) C15B 0.057 (7) 0.165 (15) 0.052 (7) −0.001 (9) 0.019 (5) −0.019 (9) C16A 0.090 (8) 0.108 (11) 0.085 (8) 0.030 (8) 0.060 (7) 0.005 (8) C16B 0.078 (8) 0.144 (13) 0.084 (9) −0.037 (9) 0.051 (7) −0.001 (9) C17A 0.062 (6) 0.069 (7) 0.068 (6) 0.007 (6) 0.034 (5) 0.008 (6) (5) C35B 0.045 (6) 0.052 (7) 0.086 (7) 0.013 (5) 0.008 (6) 0.003 (6) C36A 0.065 (6) 0.032 (5) 0.049 (5) −0.006 (5) 0.008 (5) 0.021 (4) C36B 0.066 (6) 0.061 (7) 0.045 (5) −0.009 (6) 0.008 (5) 0.009 (5) C37A 0.060 (6) 0.043 (6) 0.033 (5) −0.005 (5) 0.009 (4) 0.000 (5) C37B 0.044 (5) 0.049 (6) 0.048 (5) −0.004 (5) 0.010 (4) 0.001 (5) C71A 0.041 (5) 0.035 (6) 0.042 (5) 0.006 (5) 0.011 (4) 0.011 (5) C71B 0.034 (5) 0.047 (6) 0.046 (5) −0.001 (5) 0.006 (4) 0.009 (5) C72A 0.047 (6) 0.050 (6) 0.070 (6) 0.020 (5) 0.014 (5) 0.008 (5) C72B 0.047 (6) 0.068 (8) 0.062 (6) −0.005 (6) −0.002 (5) 0.013 (6) C73A 0.037 (6) 0.082 (8) 0.075 (7) 0.000 (6) 0.003 (5) 0.008 (6) C73B 0.051 (6) 0.094 (10) 0.063 (7) −0.027 (7) 0.002 (5) 0.029 (6) C74A 0.067 (7) 0.044 (6) 0.054 (6) −0.004 (6) 0.009 (5) −0.008 (5) C74B 0.088 (9) 0.066 (8) 0.064 (7) −0.031 (8) −0.005 (7) 0.012 (6) C75A 0.059 (6) 0.049 (7) 0.066 (6) 0.008 (6) 0.025 (5) −0.005 (5) C75B 0.080 (8) 0.051 (7) 0.076 (7) −0.010 (7) −0.001 (6) −0.001 (6) C76A 0.035 (5) 0.065 (7) 0.051 (6) −0.006 (5) 0.004 (5) −0.008 (5) (5) C92A 0.061 (6) 0.055 (7) 0.060 (6) −0.001 (6) 0.024 (5) 0.001 (5) C92B 0.047 (6) 0.041 (6) 0.074 (7) 0.002 (5) 0.016 (5) 0.001 (5) C93A 0.073 (7) 0.074 (9) 0.105 (9) 0.008 (7) 0.043 (7) 0.011 (7) C93B 0.077 (7) 0.050 (8) 0.099 (9) 0.004 (7) 0.023 (7) 0.008 (6) C94A 0.062 (7) 0.093 (10) 0.101 (9) 0.034 (8) 0.032 (7) 0.036 (8) 110.6 (6) C35B-C36B-H36B 121.6 O1A-C4A-C5A 110.2 (6) C36A-C37A-C32A 121.9 (7) C3A-C4A-C5A 109.9 (6) C36A-C37A-Cl5 119.2 (6) O2B-C4B-O1B 103.0 (5) C32A-C37A-Cl5 118.9 (7) O2B-C4B-C3B 111.0 (7) C36B-C37B-C32B 124.5 (7) O1B-C4B-C3B 108.3 (6) C36B-C37B-Cl3 116.3 (7) O2B-C4B-C5B 111.6 (6) C32B-C37B-Cl3 119.1 (7) O1B-C4B-C5B 110.1 (6) C72A-C71A-C76A 118.7 (8) C3B-C4B-C5B 112.3 (6) C72A-C71A-C7A 121.5 (8) O3A-C5A-C6A 106.9 (7) C76A-C71A-C7A 119.8 (7) O3A-C5A-C4A 106.9 (6) C76B-C71B-C72B 119.6 (8) C6A-C5A-C4A 109.7 (6) C76B-C71B-C7B 119.9 (7) O3A-C5A-C8A 104.9 (6) C72B-C71B-C7B 120. C9B-C10B-H10E 109.5 C84B-C85B-C86B 117.9 (8) H10D-C10B-H10E 109.5 C84B-C85B-H85B 121.1 C9B-C10B-H10F 109.5 C86B-C85B-H85B 121.1 H10D-C10B-H10F 109.5 C85A-C86A-C81A 123.2 (7) H10E-C10B-H10F 109.5 C85A-C86A-Cl1 117.1 (6) N2A-C11A-O1A 117.3 (7) C81A-C86A-Cl1 119.6 (6) N2A-C11A-C12A 125.2 (8) C81B-C86B-C85B 123.5 (8) O1A-C11A-C12A 117.5 (8) C81B-C86B-Cl2 119.9 (7) N2B-C11B-O1B 116.1 (7) C85B-C86B-Cl2 116.6 (7) N2B-C11B-C12B 124.2 (8) C96A-C91A-C92A 117.4 (8) O1B-C11B-C12B 119.7 (8) C96A-C91A-C9A 120.5 (8) C17A-C12A-C13A 120.2 (9) C92A-C91A-C9A 121.9 (8) C17A-C12A-C11A 120.0 (9) C92B-C91B-C96B 117.7 (8) C13A-C12A-C11A 119.8 (8) C92B-C91B-C9B 121.6 (8) C17B-C12B-C13B
118.2 (9) C96B-C91B-C9B 120.6 (8) C17B-C12B-C11B 123.0 (9) C93A-C92A-C91A 120.4 (9) C13B-C12B-C11B
118.8 (9) C93A-C92A-H92A 119.8 C12A-C13A-C14A 119.2 (9) C91A-C92A-H92A 119.8 C12A-C13A-H13A 120.4 C91B-C92B-C93B 120.1 (9) C14A-C13A-H13A 120.4 C91B-C92B-H92B 120.0 C14B-C13B-C12B 119.6 (10) C93B-C92B-H92B 120.0 C14B-C13B-H13B 120.2 C92A-C93A-C94A 120.8 (10) C12B-C13B-H13B 120.2 C92A-C93A-H93A 119.6 C15A-C14A-C13A 120.8 (10) C94A-C93A-H93A 119.6 C15A-C14A-H14A 119.6 C94B-C93B-C92B 121.8 (10) C13A-C14A-H14A 119.6 C94B-C93B-H93B 119.1 C15B-C14B-C13B 121.7 (11) C92B-C93B-H93B 119.1 C15B-C14B-H14B 119.1 C95A-C94A-C93A 119.1 (10) C13B-C14B-H14B 119.1 C95A-C94A-H94A 120.5 C16A-C15A-C14A 118.7 (10) C93A-C94A-H94A 120.5 C16A-C15A-H15A 120.7 C93B-C94B-C95B 119.4 (11) C14A-C15A-H15A 120.7 C93B-C94B-H94B 120.3 C14B-C15B-C16B 118.3 (11) C95B-C94B-H94B 120.3 C14B-C15B-H15B 120.8 C94A-C95A-C96A 120.6 (11) C16B-C15B-H15B 120.8 C94A-C95A-H95A 119.7 C15A-C16A-C17A 122.4 (10) C96A-C95A-H95A 119.7 C15A-C16A-H16A 118.8 C94B-C95B-C96B 118.7 (10) C17A-C16A-H16A 118.8 C94B-C95B-H95B 120.6 C15B-C16B-C17B 121.2 (11) C96B-C95B-H95B 120.6 C15B-C16B-H16B 119.4 C95A-C96A-C91A 121.7 (9) C17B-C16B-H16B 119.4 C95A-C96A-H96A 119.2 C12A-C17A-C16A 118.6 (10) C91A-C96A-H96A 119.2 C12A-C17A-H17A 120.7 C95B-C96B-C91B 122.2 (9) C16A-C17A-H17A 120.7 C95B-C96B-H96B 118.9 C12B-C17B-C16B 120.9 (10) C91B-C96B-H96B 118.9 C12B-C17B-H17B 119.6 C6A-N1A-C2A 109.0 (6) 
